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Purpose: Health related quality of life (HRQoL) is an important outcome in cancer care, 
although it is not well reported in surgical uro-oncology. Radical cystectomy (RC) with lymph- 
node dissection is the standard treatment of muscle-invasive bladder cancer and high-risk 
noninvasive bladder cancer. A wide range of impairments are reported postsurgery. The aims 
were to evaluate whether a standardized pre- and postoperative physical exercise program and 
enhanced mobilization can impact on HRQoL and inpatient satisfaction in RC, as denned by 
the European Organisation for Research and Treatment of Cancer (EORTC). 
Materials and methods: Patients were randomized to fast-track RC and intervention (n =50) 
or fast-track standard treatment (n s =57). HRQoL and inpatient satisfaction was measured using 
valid questionnaires: EORTC Quality of Life Questionnaire Core 30 (QLQ-C30) combined 
with the disease-specific EORTC BLS24 (baseline), and EORTC BLM30 (follow-up), and IN- 
PATSAT32 inpatient-satisfaction survey at discharge. Efficacy was defined as the differences 
in HRQoL-scores between treatment groups at the 4-month follow-up. 

Results: The intervention group significantly improved HRQoL scores in dyspnea (P<0.05), 
constipation (P<0.02), and abdominal flatulence (P^0.05) compared to the standard group. 
In contrast, the standard group reported significantly reduced symptoms in sleeping pattern 
(P£0.04) and clinically relevant differences in role function, body function, and fatigue. The 
intervention did not compromise inpatient satisfaction. 

Conclusion: We found no overall impact on global HRQoL due to a physical rehabilitation 
program. However, pre- and postoperative physical rehabilitation can significantly and positively 
impact on HRQoL aspects related to bowel management and respiratory function (dyspnea) 
without compromising inpatient satisfaction. These results highlight the role of multimodal 
rehabilitation, including physical exercises in fast-track RC. 

Keywords: rehabilitation, bladder cancer, health-related quality of life, physical exercise, 
patient-reported outcome (PRO) 

Introduction 

In 201 1, 1,701 new cases of bladder cancer (BC) (1,267 men and 434 women) were 
diagnosed in Denmark (DK), accounting for approximately 4%-5% of all new 
cancers. With age standardized to the Danish population in 2000, the incidence rate 
of BC was 45 per 100,000 among men and 13 per 100,000 among women thereby 
representing the fourth- and tenth-commonest neoplasms among Danish males and 
females. The numbers are comparable to Europe and the US. 1,2 The disease most 
commonly occurs above the age of 60 years and peaks around the 70th year of life. 3 
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In high-risk muscle-invasive BC (MIBC) and non-MIBC, 
radical cystectomy (RC) remains the standard treatment. RC 
is a surgical removal of the bladder with lymph-node dissec- 
tion and is considered the most advanced surgical procedure 
in uro-oncology. 4 In 2013, approximately 300 RC cases 
were performed in DK, of which a third were conducted at 
Aarhus University Hospital. 5 The procedure is followed by 
high morbidity, and early complications are reported in up 
64% in experienced settings, 6 and thus it is recommended 
to be performed in high-volume centers. 78 The procedure 
considerably affects a patient's daily life, 491 1 and RC -patients 
have reported significantly worse body functioning compared 
to the general population. 10 A wide range of impairments is 
reported from loss of the bladder, including complications 
related to urinary diversion (UD), fatigue, loss of bowel 
control or constipation, and sexual dysfunction. These 
aspects have been associated with health-related quality of 
life (HRQoL) and recovery. 10 

Multimodal rehabilitation or fast track (FT) is a concept 
of multifaceted approaches with the main aim of reducing the 
surgical stress response and postoperative morbidity, to accel- 
erate early recovery and improve patient-reported outcome 
(PRO). 1213 Standard FT comprises key components involv- 
ing all three phases of care: preoperative patient education 
and information, intraoperative (minimally invasive surgery, 
standardized anesthetic) and postoperative enhanced mobili- 
zation, early oral nutrition, and effective pain relief. 13 

Physical rehabilitation is involved in cancer care; how- 
ever, physical exercises and standardized enhanced postop- 
erative mobilization and their possible impact on PROs have 
not been reported in RC. 10 14 15 Moreover, current evidence 
in RC pathways reports HRQoL at a single time point and 
without a randomized design. 16 When introducing physical 
exercises in RC pathways, a general concern was that the 
patients might be overwhelmed by the extensive program, 
leading to stress, exhaustion, and possibly dissatisfaction. 
These concerns are well known from early studies imple- 
menting enhanced recovery programs, and are reported to 
relate to cultural or clinical tradition. 17 However, no studies 
in FT have provided patients' assessments of provided care 
and service, including extended physical exercises. 16 

Aims and hypothesis 

The aims of the study were to evaluate whether pre- and 
postoperative physical exercises and enhanced mobilization 
can impact on HRQoL and inpatient satisfaction, as defined 
by the European Organisation for Research and Treatment 
of Cancer (EORTC). 



Materials and methods 

Trial design 

The design was a 4-month follow-up study related to a 
prospective randomized controlled clinical trial (RCT) 
investigating the efficacy of early rehabilitation on length of 
stay in RC pathways. The study was approved by the Dan- 
ish Regional Ethics Committee; it satisfied the requirements 
stipulated in the Helsinki Declaration, and was registered in 
the ClinicalTrials.gov database (NCT01329107). Data sam- 
pling was approved by the Danish Data Protection Agency 
(2010-41-4306). 

Setting and participants 

All patients (n=158) recommended for RC because of 
localized MIBC or non-MIBC from May 201 1 to February 
2013 at Aarhus University Hospital (DK) were assessed for 
eligibility. Patients with mental or cognitive disorders and 
continence issues like painful bladder and neuromuscular 
diseases were excluded. Fifteen patients did not meet the 
inclusion criteria (four because of changes in time slots), and 
14 patients declined to participate in the study (Figure 1). In 
total, 129 patients were randomized to receive intervention: 
a pre- and postoperative rehabilitation program (physical 
exercise and enhanced postoperative mobilization) or stan- 
dard FT treatment and care. Following the randomization, 
22 patients were rediagnosed or reconsidered their treatment 
choice, which resulted in 50 patients being allocated to the 
intervention group (n=50) and 57 patients to the standard 
group (n =57). 

Randomization 

When selected for surgery, patients underwent web-based 
block randomization using two, four, or six blocks provided 
by the Institute of Health at Aarhus University. The ran- 
domization was blinded to staff and investigators. Written 
and verbal information was provided, and informed consent 
was obtained. 

Standard treatment 

Basic components in FT pathways were standard procedure. 1243 
A minilaparotomy RC was performed with/without robot 
assistance based on department capacity, patient charac- 
teristics, and patient preferences. 18 All patients underwent 
nutritional screening and counseling, and in case of risk the 
patients recieved oral nutritional supplements according 
to the best European practices. 19 Behavioral recommenda- 
tions concerning smoking and alcohol intake were given. 
Anamnesis of pain, nausea, and bowel function was obtained, 
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Surgery - Intention-to-treat population (n=107) 
Intervention (n=50) Standard (n a =57) 



Discontinued intervention (n=3) 

Multiple complications (n=3) 

> Death <7 days postoperative (n=1) 

> Death <120 days postoperative (n=2) 



Discontinued standard treatment (n=4) 

Multiple complications (n=4) 

> Death <7 days postoperative (n=3) 

> Death <120 days postoperative (n=1) 



Per-protocol population (n=100) 
Intervention (n=47) Standard (n=53) 



Figure I CONSORT (Consolidated Standards of Reporting Trials) flowchart. Efficacy of a rehabilitation program in patients undergoing radical cystectomy, Aarhus 
University Hospital, 20 1 I -20 1 3. 

Notes: Adapted from Schulz KF, Altman DG, Moher D. CONSORT 20 1 0 statement: updated guidelines for reporting parallel group randomised trials. BMJ. 20 1 0;340:c332. 48 
The 'V symbol signifies no cystectomy. 



and comorbidity was addressed. Patients and relatives were 
consulted by the multidisciplinary team (MDT). Verbal 
and written information concerning hospitalization and the 
choice of UD was provided for optimal patient decision 
making. The rectal ampulla was emptied the evening prior 
to surgery. Patients fasted after midnight, and were offered 
sweet juice 4 hours before surgery 20 - 2 1 A single-dose infec- 
tion prophylaxis was given, and venous thromboembolism 
prophylaxis (Fragmin injections; Eisai, Tokyo, Japan), includ- 
ing compression stockings, was administered postsurgery. 22 - 23 
All patients received standardized anesthesia and analgesia 
throughout the perioperative period. Surgery was performed 
using sevoflurane as a sedative. Perioperative bupivacaine 
and Ultiva (GlaxoSmithKline, London, UK) infusions were 
used for pain management. Analgesia within the first 72 hours 
postoperation was attained via subfascial continuous infu- 
sion of bupivacaine through a soaker catheter installed upon 



closure of the wound. 24 If the postoperative hemoglobin was 
<6.0 mmol/L or symptoms of clinical anemia were observed 
during mobilization, a blood transfusion was given. Early 
postoperative nutritional intake was encouraged, aiming 
for a daily intake of 6,300 kJ, 25 and if it was not successful, 
parenteral supplementation was initiated at day 4 combined 
with enteral nutrition. Postoperative mobilization was encour- 
aged at least twice a day by the staff and supported by a 
physiotherapist once a day. Due to the total public health 
care system, discharge was not cost-driven and dependent 
only on standardized criteria. 

Intervention 

The intervention group received standard FT and an exercise- 
based intervention that involved both pre- and postoperative 
exercises, as described in Table 1 . Following randomization, 
the intervention group was instructed in using a step trainer 
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Table I The exercise-based rehabilitation program. Efficacy of a multidisciplinary rehabilitation program for patients undergoing 
radical cystectomy, Aarhus University Hospital, 201 1-2013, Denmark 



Preoperative outpatient optimization from inclusion Postoperative in-hospital optimization Day 0-7+ 

to surgery (-14 days) 



Information 


Mobilization 


• Information about standard goals for patient involvement 


• 


Instructions for getting out of bed. 


concerning mobilization, exercise training and managing urinary 


• 


Aggressive and progressive standardized mobilization plans, including: 


diversion. 




- Scheduled time out of bed increasing from 3 hours on day 1 after 


• Standardized information about the interactions among lifestyle 




surgery to 8 hours on the fourth postoperative day. 


aspects, alcohol and smoking, nutritional status, and physical 




- Walking distance increasing from 125 m on the day after surgery to 


activity. 




1 000 m on the fourth postoperative day. 


• Provision of supplementary written information. 


• 


Encouragement to follow fixed standard goals for mobilization and 


• Discussion of mutual expectations and motivation. 




walking. 




• 


Registration of daily mobilization and walking activities in a patient diary. 




• 


Evaluation of ability to perform personal activities of daily living using 






the Katz score. 34 


Exercise-based prehabilitation program 


Exercise-based rehabilitation program 


• A standardized written exercise program was introduced 


• 


Physical therapy was provided twice per day for the first 7 


and distributed by the MDT-physical therapist. Patients were 




postoperative days. 


instructed to perform the exercise training program twice daily. 


• 


The physical therapy sessions included the following: 


• The exercise program included the following: 




- Respiratory and circulatory exercises. 


— Step training on a step trainer (IS minutes per training 




- Mobilization in and out of bed. 


session). The step trainer was delivered from the hospital. 




- Walking. 


- Six different muscle strength and endurance exercises. 




- Supervised standardized progressive muscle strength and endurance 


The number of repetitions was individualized, and patients were 




training. 


encouraged to progress through the training program by 


• 


Evaluation. 


increasing the number of exercise repetitions. 






• A patient diary was distributed, and patients were instructed to 






record the number of training sessions and number of exercise 






repetitions daily. 






• Evaluation. 






Follow-up 


Follow-up 


• A proactive telephone call after 1 week to ensure adherence 


• 


Discharged with a home training exercise program. 


to the program. 


• 


In case of questions, patients could contact the MDT. 


• In case of questions, patients could contact the MDT. 







Abbreviation: MDT, multidisciplinary team. 



for home use. Moreover, the physiotherapist introduced a 
home-based daily exercise program consisting of six differ- 
ent exercises with repetitions. Patients were encouraged to 
perform both activities twice a day. Daily achievements were 
documented in a personal diary by the patient. 

Standardized postoperative enhanced mobilization 
and exercises were supervised twice a day (2x30 minutes) 
by the MDT-physiotherapist in addition to standard care. 
Differences and similarities between the intervention and 
the standard group are illustrated in Table 2. 

Measurements 

HRQoL 

All patients underwent the same demographic and clinical 
assessments at baseline (Table 3). HRQoL was measured 
using the EORTC Quality of Life Core Questionnaire 30 
(QLQ-C30). 26 The EORTC QLQ-C30 was used in combi- 
nation with the bladder symptom-specific EORTC BLS24 



preoperatively and the EORTC BLM30 postoperatively. 26 The 
EORTC QLQ-C30 and EORTC BLS24 26 questionnaires were 
administered at baseline 14-17 days before the scheduled 
surgery, and follow-up was conducted 4 months postsur- 
gery (EORTC QLQ-C30 + EORTC BLM30). The EORTC 
IN-PATSAT-3 2 26 - 37 inpatient-satisfaction survey was admin- 
istered the day before discharge. 

The EORTC QLQ-C30 is a 30-item cancer-specific 
questionnaire that measures HRQoL on a global health scale, 
five functional scales (physical, role, emotional, cognitive, 
and social functioning), three symptom scales (fatigue, pain, 
and nausea/vomiting) and six single-item scales that evaluate 
different aspects of cancer care (dyspnea, insomnia, appe- 
tite loss, constipation, diarrhea, and financial difficulties). 
According to manual the items were scored on a 4-point 
Likert scale ranging from 1 (not at all) to 4 (very much). The 
two items measuring global health status were scored on a 
modified 7-point linear analog scale. The EORTC BLS24 and 
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Table 2 Intervention compared to standard fast track (FT). Efficacy of a multidisciplinary rehabilitation program for patients undergoing 
radical cystectomy. Aarhus University Hospital, 201 1-2013, Denmark 



Intervention FT, n=50 



Standard FT, n=57 



Preoperative 

(2 weeks prior to surgery) 



Perioperative 



Postoperative 



Prehabilitation (exercise program) 
and 

Standard FT treatment 



• Infection prophylaxis (single doses) 

• Minilaparotomy or robot-assisted radical 
cystectomy 

• Standardized anesthesia and analgesia 
throughout surgery using sevoflurane 
(sedative) and bupivacaine and Ultiva for 
pain management 

Postrehabilitation (exercise program and 

enhanced mobilization) 

and 

Standard FT treatment 



• Nutritional screening and counseling, supportive oral supplements 
when recommended 

• Patient education: lifestyle issues (alcohol, smoking) and 
postoperative care 

• Optimizing comorbid conditions 

• Counseling on choice of urinary diversion 

• The evening before surgery, the rectal ampulla was emptied 

• Fasting from midnight, carbohydrate loading 4 hours before surgery 

• Infection prophylaxis (single doses) 

• Minilaparotomy or robot-assisted radical cystectomy 

• Standardized anesthesia and analgesia throughout surgery 
using sevoflurane (sedative) and bupivacaine and Ultiva for pain 
management 

• Analgesia within the first 72 hours - subfascial Pain-buster 
providing continuous infusion of bupivacaine; peripheral pain 
treatment - oral paracetamol 

• Prevention of nausea 

• Thromboembolism prophylaxis: compression stockings and 
Fragmin (Pfizer, New York City, NY, USA) injections 

• Early oral intake: daily goals - minimum 6,300 k), protein 1 .2 g/kg/ 
day, including oral supplements 

• Standard mobilization: walking activity in every ward shift and 
supervised by a physiotherapist once a day 

• Early removal of intravenous and urinary catheters 



Discharge 



Standardized discharge criteria 



the EORTC BLM30 address specific aspects before and after 
surgery, and they share several items and scales, including 
those assessing urinary symptoms, bowel symptoms, and 
sexual functioning. All data were reported according to the 
recommendations in the CONSORT (Consolidated Standards 
of Reporting Trials) PRO Extension. 27 

Interpretation of HRQoL scores 

The multi-item scale scores result from the summation of the 
single-item scores in each scale. The scores are then trans- 
formed to a linear scale according to an equation defined by 
the EORTC. The transformation provides a linear expression 
such that all scales range from 0 to 100. 26 ' 28 ~ 30 A high score 
on the global health and function scales and a low score on 
the symptom scales indicates good QoL. 26 Clinically relevant 
differences are recommended to be interpreted with respect to 
any changes perceived by the patient or within a group, and 
not only with respect to statistically observed differences. 31 
The magnitude of changes in HRQoL is relatively small in 
most clinical situations. A recent meta-analysis provided 
recommendations for interpretation of efficacy sizes. 28 In 
general, a difference of less than 4 percentage points (P) 



(0-<4 P) is considered "trivial", 4-< 9 P is considered 
"small", >9-<15 P is considered "medium", and >15 P 
is considered "large". Although the differences (efficacy 
sizes) varied for different scales, the 95% confidence inter- 
val (CI) calculated for each category had some overlap. 28 30 
Consensus among experts have stated differences of 5-10 P 
are clinically relevant and should be considered along with 
the P-value. 28 - 30 - 32 

Pre- and postoperative variables 

Preoperative comorbid status and nutritional risk were 
measured using the age-adjusted Charlson Comorbidity 
Index score 33 and the Nutrition Risk Screening 2002 tool. 19 
To evaluate the intervention, the personal activities of daily 
living variable was measured daily using the Katz score. 34 
Enhanced mobilization was logged and expressed as "hours 
out of bed", and the exact walking distance in meters was 
logged using patient diaries and documented by the staff. 
Habitual bowel function was measured using the Bristol 
scale. 35 The time to restore bowel function was reported as 
the number of postoperative days. Information regarding pain 
and nausea was obtained at baseline and daily before and 
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Table 3 Clinical and demographic covariates in 107 patients undergoing radical cystectomy at Aarhus University Hospital (Denmark), 
201 1-20 1 3. To analyze and test for statistical differences between groups, the following tests were used: rank-sum test (Wilcoxon) for 
categorical variables, Pearson's two-sided %*■ test for proportions, and Student's t-test for continuous variables 



Intervention Standard Difference P-value 

n=50 n=57 
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10 (20) 


9(16) 
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16(32) 


12 (21) 






>S years 


5(10) 


15(26) 






Present 


15(30) 


18 (32) 






Missing 


4(8) 


3(5) 






Marital status, n (%) 








0.56 


Living with a partner 


31 (62) 


32 (56) 






Living alone 


16(32) 


21 (37) 






Missing 


3(6) 


4(7) 







Abbreviations: CI, confidence interval; SAG-M, saline, adenine, glucose, mannitol; VAS, visual analog scale; T, tumor. 
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after any activity measured by the visual analog scale. 36 End 
points were global HRQoL and HRQoL scale scores related 
to physical activity and enhanced mobilization. 

Statistics and sample size 

EORTC QLQ-C30, EORTC BLS24, and EORTC BLM30 
scores were calculated according to the manual. 26 Absolute 
differences within and between treatment groups from 
baseline to follow-up were calculated. Mean differences 
of the transformed linear score were reported with a 95% 
CI. Null hypotheses were tested using the nonparametric 
Wilcoxon rank-sum test with respect to the original Likert 
scale. Statistical significance was considered to be P<0.05. 
Missing data were handled according to the manual. 26 - 27 

Results 

In total, 107 patients were included (Figure 1). Overall 
responsiveness at baseline (EORTC QLQ-C30 + EORTC 
BLS24) was 96%, except for single items related to sexuality. 
During the follow-up period, seven patients died, and others 
were referred to further treatment. Therefore, the basis for 
measuring differences at follow-up revealed a responsiveness 
of 84% (n=42) and 86% (n s =50), respectively. In aspects of 
sexuality, the responsiveness was 72% in both groups (n =36, 
n s =41). At baseline, there was no statistically significant 
difference in any items between treatment groups, except 
for financial difficulties, which was omitted from further 
analysis. 

EORTC QLQ-C30 global health/QLQ, 
functional, and symptom scales 

There was no difference in the global health score or in the 
scores of the five functional scales between the treatment 
groups. A clinically relevant difference was observed in role 
function (absolute difference -10.5, P=0.l 1) and cognitive 
function (absolute difference -6.1, P=037) (Table 4). 

Statistically significant efficacy of the intervention was 
reported for reduced symptoms of dyspnea (absolute differ- 
ence -9.6, P^O. 05), constipation (absolute difference -12. 8, 
P^O.02), and abdominal flatulence (absolute difference 
-6.4, P<0.05). 

The standard group reported a significant reduction in 
symptoms of insomnia compared to the intervention group 
(absolute difference 14.2, P=0.04), and a clinically relevant 
reduction in fatigue symptoms (absolute difference 6.5, 
P=0. 1 8), though these were not statistically significant. Other 
differences were not significant or clinically relevant, and 
thus considered to be "trivial" (Table 4). 



Differences in disease-specific subscales 
(EORTC BLS24 and BLM30) 

Clinically relevant improvement of 7% was observed in the 
standard group regarding overall sexual interest and activity, 
though it was not significant (Table 4). In those dimensions 
where scores were only measured at a single time point 
(postoperative), higher symptoms were measured in the 
intervention group concerning body image, catheter care, 
and urostomy. Patients with an incontinent UD reported a 
"trivial" nonsignificant difference in stoma care at follow-up. 
However, the 15% of the patients with a continent reservoir 
(Table 3) reported significantly fewer urinary symptoms in 
the intervention group (P=-20; P<0.05). 

EORTC I N-PATSAT-32: inpatient 
satisfaction at discharge 

Nurse availability was higher rated but not significant in the 
intervention group, with a small clinically relevant difference 
(absolute difference -4.5, P=0.13). There was no difference 
in availability of physicians. Inpatient satisfaction did not 
differ between treatment groups with respect to the skills 
and information of physicians and nurses. Similarly, there 
was no significant disparity in such items as service, general 
information, and comfort (Table 5). 

Discussion 

This study is the first RCT to evaluate whether pre- and postre- 
habilitation, including physical exercises and enhanced mobi- 
lization, could impact on HRQoL and inpatient satisfaction 
with validated questionnaires. 16 - 37 According to the EORTC, 
most studies in HRQoL research report small (4— <9 P) 
to medium (>9-sl5 P) efficacy sizes, even when compar- 
ing distinct groups of patients and studies of patients over 
time. Our results confirm that the relatively small efficacy 
size in HRQoL studies is similar in RC and consistent with 
the available literature. 28,31 

At the 4-month follow-up, there was no difference in 
global health/QoL scale score between the treatment groups. 
This can be explained by a change of needs during the 
follow-up period. Another reasonable explanation may be the 
need of a more specifically diagnosed evaluation of PROs, 
as advocated in the EORTC concept of measuring HRQoL. 26 
However, we found clinically relevant or significant differ- 
ences in more than half of the dimensions, indicating that 
HRQoL has an important role in RC. 

The intervention group reported a significant decrease in 
symptoms, and thus an improved HRQoL, in the single-item 
scales of constipation and abdominal flatulence (Table 4). 
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Table 4 Health-related quality of life (HRQoL) according to the European Organisation for Research and Treatment of Cancer 
(EORTC) QLQ-C30 and the disease-specific EORTC BLS24 (at baseline) and BLM30 (at follow-up) in 107 patients undergoing radical 
cystectomy at Aarhus University Hospital, 201 1-2013. 

Intervention 
Difference % (95% CI) 
Follow-up to baseline 
n=50 



Overall HRQoL (score 0-100), % 



Global health status 


1.8 (-5.2 to 8.7) 


4.2 (-4.0 to 12.3) 


-2.4 (-13.2 to 8.4) 


0.60 


Functional scales (score 0—100), % 










Physical functioning 


-6.8 (-13.3 to -0.4) 


-4.4 (-7.9 to -0.9) 


-2.4 (-9.3 to 4.6) 


0.59 


Role functioning 


-10.2 (-23.3 to 2.9) 


0.3 (-10.4 to -10.9) 


-l0.5t(-26.9to-5.9) 


0.1 1 


Emotional functioning 


7.1 (-0.5 to 14.8) 


1 1.3 (5.7-16.9) 


-4.2t(-l3.4to5.0) 


0.35 


Cognitive functioning 


-4.4 (-12.0 to 3.0) 


1.6 (-5.3 to 3.2) 


-6.|t(-l4.6to3.0) 


0.37 


Social functioning 


-7.3 (-15.2 to 0.6) 


-5.9 (-1 1.7 to -0.1) 


-1.4 (-10.9 to 8.0) 


0.93 


Symptom scales (score 0—100), % 










Fatigue 


7.3 (-2.5 to 17.2) 


0.9 (-5.9 to 7.7) 


6.5+ (-5.0 to 17.9) 


0.18 


Nausea and vomiting 


0.8 (-7.1 to 8.7) 


7.5 (-3.9 to 3.9) 


0.8 (-7.5 to 9.1) 


0.36 


Pain 


0.8 (-9.8 to 11.4) 


-1.3 (-7.8 to 5.2) 


2.1 (-9.7 to 13.9) 


0.73 


Dyspnea 


-7.0 (-15.5 to 1.6) 


2.6 (-4.4 to 9.6) 


-9.6+ (-20.4 to -1.2) 


0.05* 


Insomnia 


6.4 (-4.5 to 17.2) 


-7.8 (-17.4 to 1.6) 


14.2+ (0.1-28.3) 


0.04* 


Appetite loss 


0.8 (-9.4 to 10.9) 


-2.0 (-11.2 to 7.3) 


2.7 (-10.8 to 16.3) 


0.78 


Constipation 


1.6 (5.7-8.8) 


14.4 (6.4-22.4) 


-12.8+ (-23.7 to -1.9) 


0.02* 


Diarrhea 


1.6 (7.3-10.5) 


0.6 (1.0-7.3) 


0.9 (-9.8 to 1 1 .7) 


0.81 


Disease-specific scales (BLM30, BLS24, score 0- 


-100), % 








Future perspectives (worries) 


-26.6 (-35.6 to -17.6) 


-29.3 (-37.7 to 20.9) 


2.7 (-9.4 to 14.8) 


0.55 


Abdominal flatulence 


4.3 (-3.6 to 12.1) 


10.7 (3.0-18.3) 


-6.4+ (-17.4 to -4.4) 


0.05* 


Sexual interest 


2.0 (-9.0 to 1 3.6) 


-5.3 (-1 1.7 to 1.2) 


7.3+ (-4.9 to 19.7) 


0.16 


Sexual activity 


-4.4 (-15.0 to 6.9) 


-10.5 (-18.2 to -2.8) 


7.4 (-6.4 to 19.4) 


0.47 


Single time point postsurgery (score 0-100), % 










Body image 


28.9 (19.7-37.9) 


19.1 (12.6-25.5) 


9.8+ (-0.9 to 20.5) 


0.1 1 


Urinary problems (only neobladders) 


18.1 (5.3-30.9) 


38.3 (19.4-57.0) 


-20* (-40.4 to 0) 


0.05* 


Catheter problems (only neobladders) 


38.8 (-2.0 to 79.8) 


8.3 (-1 1.4 to 28.0) 


30.5* (-5.8 to 66.9) 


0.06 


Stoma problems (only ileal conduit) 


18.2 (12.75-23.8) 


13.5 (9.2-17.7) 


4.7+ (-1.9 to 1 1.5) 


0.17 



Notes: Increases in the function subscale scores represent an improvement in the HRQoL, whereas increases in the symptom subscale scores represent a deterioration. 
The null hypothesis was tested using the Wilcoxon signed-rank test. *P<0.05; ^clinically relevant difference in small-medium efficacy; Clinically relevant difference in large 
efficacy. 

Abbreviation: CI, confidence interval ; QLQ-C30, Quality of Life Questionnaire Core 30. 



Standard Difference (95% CI) P-value 

Difference % (95% CI) 
Follow-up to baseline 
n=57 



Our results are supported by a Swedish population-based 
study that reported postsurgery defecation problems occur- 
ring in up to 30% of patients, indicating bowel problems 
may have a significant impact on HRQoL. 38 Moreover, the 
value of the exercise-based rehabilitation intervention was 
a 10% significant decrease in symptoms of dyspnea in the 
intervention group compared with the standard group. This 
result was encouraging, considering the relatively short 
duration of intervention and the fragile preoperative condi- 
tion with respect to age, comorbidities, the high proportion 
of smokers, and possible lack of motivational factors when 
living alone (Table 3). 39,40 

Patient-perceived HRQoL corresponds to the well-known 
principle that enhanced mobilization improves clinical 
outcome. 12 Future attempts to improve the HRQoL in RC 



pathways may benefit from including extended preoperative 
patient education and information related to abdominal 
disturbances and consequences of immobility. Moreover, 
increased supervision and awareness of exercise programs 
may further improve HRQoL. 

Surprisingly, the standard group presented a 14% sig- 
nificant decrease in symptoms related to sleep disturbances 
(14.2%, _P=0.04). It has been documented that sleep distur- 
bances generally have an impact on self-assessed HRQoL in 
individuals undergoing RC. 41 Moreover, men with incontinent 
UD are reported to have worse outcomes compared to men 
with continent UD. 10 In contrast, continent diversion symp- 
toms are hypothesized to be related to insomnia, because 
patients usually have to evacuate urine "by the clock", thereby 
causing nocturnal disturbances during the initial months 
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Table 5 Inpatient satisfaction with treatment, care, and service measured at discharge using the European Organisation for Research 
and Treatment of Cancer (EORTC) IN-PATSAT32 in 107 patients undergoing radical cystectomy, Aarhus University Hospital, 201 I- 
2013. 



Scales 


Intervention score (95% CI) 


Standard score (95% CI) 


P-value 




n=50 


n s =57 




Doctors (score 0-100) 








Interpersonal skills 


85.0 (79.9-90.0) 


88.7 (84.5-92.8) 


0.26 


Technical skills 


85.7 (81.7-89.8) 


87.8 (83.9-91.7) 


0.45 


Information provisions 


82.3 (77.8-86.8) 


84.9 (79.9-89.8) 


0.44 


Availability 


76.2 (69.6-82.9) 


78.3 (73.5-83.08) 


0.62 


Nurses (score 0-100) 








Interpersonal skills 


88.6 (84.2-93.1) 


88.6 (84.5-92.8) 


0.99 


Technical skills 


87.5 (83.1-91.89) 


86.7 (82.3-91.3) 


0.82 


Information provisions 


86.0 (81.9-90.1) 


83.5 (78.5-88.5) 


0.44 


Availability 


86.00 (81.3-90.6) 


81.4 (74.8-86.0) 


0.13 


Service (score 0-100) 








Other personnel 


82.3 (77.8-86.8) 


81.4 (76.3-86.5) 


0.79 


Waiting time 


72.4 (66.2-78.7) 


72.1 (64.5-79.6) 


0.94 


Access 


59.2 (51.94-66.56) 


63.4 (57.56-69.32) 


0.37 


Single items (score 0-100) 








Exchange of information 


79.0 (73.7-84.2) 


81.6 (75.8-87.3) 


0.13 


Comfort/cleanness 


63.5 (55.6-71.4) 


66.9 (59.8-74.1) 


0.51 


General satisfaction 


87.5 (83.1-91.8) 


87.7 (83.3-92.1) 


0.99 


Notes: Linear scores (0-100 points) were 


calculated according to the EORTC manual. Statistically 


significant differences between groups were 


analyzed and tested using 



Student's t-test. 

Abbreviation: CI, confidence interval. 



following discharge. 41 However, considering the low 
proportion of patients with continent diversion in this study, 
it is likely that other factors may have a role. This result 
requires further investigation on which factors may impact 
on sleeping patterns following RC. 

Across the functional subscales, the intervention group 
demonstrated a clinically relevant decrease compared to the 
standard group concerning role function and cognitive func- 
tion, although these differences were not significant (Table 4). 
These findings could be explained by the intensive patient 
focus given initially with continuous support from the MDT 
pre- and postoperatively, where the patient was focused on 
the eradication of the tumor. 42 The subsequent lack of daily 
encouragement and motivation following discharge may 
have resulted in a loss of belief in self-efficacy for different 
reasons. The lack of daily physical goals when discharged 
may have changed focus toward a phase where recognizing 
that the UD, lack of sexual function, and related problems 
would have a lasting functional everyday impact for the rest 
of their lives. A recent study confirmed a shift in unmet needs 
along the treatment trajectory from the time of diagnosis and 
during the early period of survivorship, suggesting difficulty 
in adjusting to changes in daily living, involvement, and 
thereby maintenance of HRQoL. 43 The potential gap of clini- 
cal awareness in the intervention group after discharge and a 
shift of focus may have influenced self-perceived cognitive 



and role function. A supervised postdischarge exercise 
program for RC patients may be beneficial, as suggested in 
a previous study. 44 

A commonly held belief is that continent UD has a higher 
HRQoL outcome due to an almost similar urinary anatomic 
function. In this study, we did not stratify for UD, since most 
of the patients underwent an ileal conduit procedure (85%, 
Table 3). Among the 15% of patients with a continent res- 
ervoir (neobladder and pouch procedures), the intervention 
group reported a significant decrease in urinary symptoms 
(P<0.05). The standard patients, however, reported a relevant 
decrease in catheterization problems (P=0.06). Irrespective of 
the randomization, these results may be interpreted with cau- 
tion, due to few patients undergoing a continent procedure. 
This is also reflected in the wide CIs. We found no difference 
in HRQoL aspects related to stoma care. 

Inpatient satisfaction 

We found no significant difference in general inpatient satis- 
faction concerning treatment and service provided, although 
availability of nurses was rated 4.5% higher in the interven- 
tion group. This result could indicate that adjustments of 
mutual expectations concerning postoperative awareness and 
side effects, service, and availability already exist as standard 
procedure, and the intervention did not compromise inpatient 
satisfaction (Table 5). No earlier experience or evidence 
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has been documented in the literature on RC, and further 
experience with EORTC IN-PATSAT-32 is warranted. 

Our results document that early physical rehabilitation has 
a role in RC and positively impacts on HRQoL, and increased 
awareness on physical interventions and patient involvement 
in RC is requested. Sleep disturbance following RC has been 
reported in two independent studies, and should be further 
explored. Proactive patient education should integrate new 
evidence; physical exercises can reduce functional dyspnea 
and bowel symptoms and improve HRQoL in the early post- 
operative period, and should be mandatory. Implementing 
physical exercises may improve the patient journey in RC, 
and long-term effects should be monitored. 

Limitations 

An RCT is the gold standard to evaluate efficacy. However, 
the methodology is reported to have some challenges in 
FT pathways due to blinding of the staff and patients 
in daily clinical practice. These challenges are almost 
impossible to avoid, and performance bias may occur to 
some degree. 13 45 Moreover, changes over time, such as in 
surgical technique (improvements of the minilaparotomy 
and robotic procedures), anesthetics, and postoperative 
pain management may likely have influenced the results. 
Some components of the intervention may have been 
incorporated into standard practice, such as enhanced 
mobilization, which may have influenced early recovery 
and thereby perceived HRQoL. Moreover, both treat- 
ment groups were placed on the same ward, and standard 
patients might have been encouraged by patients allocated 
to the intervention. 

The EORTC disease-specific questionnaires (BLS24 and 
BLM30) are in the final phase of validation, and efficacy 
should be interpreted with caution. 46 Although this study 
was a single-center study, it is considered to be applicable to 
MIBC patients undergoing RC surgery at departments with 
high adherence to FT recommendations and comparable 
health care organizations. 47 

Conclusion 

We found no impact of physical rehabilitation on global 
HRQoL. However, exercise-based interventions in a multi- 
disciplinary setting can significantly and positively impact on 
HRQoL. Aspects related to bowel management and mobiliza- 
tion and hence respiratory function (dyspnea) were improved 
without compromising inpatient satisfaction. These results 
highlight that rehabilitation including physical exercises can 
improve HRQoL following RC. 
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